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A condensed heterocyclic derivative of the 

formula (I): 

<CHEM> 

wherein X is an oxygen atom, a sulfuir atom or 
R<1>-N< wherein R<1> is a hydrogen atom, a 
hydrocarbon group which may be substituted or 
an acyl group which may be substituted; R<2> is 
a hydrogen atom or a hydrocarbon group which 
may be substituted; ring A is a benzene ring 
which may be substituted, k is a whole number of 
0 to 3; m is a whole number of 1 to 8; and n is a 
whole number of 1 to 6, or a salt thereof 
exhibiting high colinesterase inhibitory activity, 
and a method for producing the same. 
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ABSTRACT 



A unit for measuring shai>e defects of a part includes an 
installation plane (1), a presentation unit (2) receiving 
part to be measured, a measuring machine (10) mobile 
along three axes (X.Y.Z) and equipped with a sensor 
(17), and a computer (20). The sensor continuously 
follows the shape of the part, the variations recorded by 
the sensor determining a fourth axis (W). Shape devia- 
tions are displayed based upon the instantaneous acqui- 
sition of the four measuring displacements. 

6 Claims, 4 Drawing Sheets 
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.„ tion soisor which makes it possible to locate the sensor 

UNIT FOR CONnNUOUSLY MEASURING SHAPE in space for the first use or after each removal. 

^i^^c\?'^^;^.'^f{!^JiF*^ The presenution unit or the surface plate can com- 

FROCess USED IN THIS UNIT. prfse a template which imposes a sensing trajectory, this 

BACKGROUND OF THE INVENTION ' ^C"^* " °' 

This invention relates to a unit for measuring shape This invention also has as its object a process of mea- 

defects of a part, and a measuring process used in such suring shape defects of a part, consisting in placing the 

« unit. part on a previously oriented display unit, characterized 
In the case of a digitized left surface, a body part of a in that it consists: 

motor vehicle, for example, any point of this surface can in determining a span between the various measuring 

be calculated as coordinates X, Y, Z in an orthonormcd points, 

reference frame. The actual shape of the part, after in sensing the part in a continuous manner, 

production, differs slightly from the theoretical shape. in acquiring for each measured point, instantaneously 

It IS therefore necessary to know the deviations existing and automatically on a computer, the four measur- 

between the theoretical shape and the actual shape, to ing displacements, the computer then detennining 

modhfy the production conditions. the three coordinates of the measured point, 

The known measunng units comprise a ground plane and in comparing these three coordinates with the 

ins tal ation, called a surface plate below, on which is three theoretical coordinates of the point already 

mstalled a presentation unit receivmg the part to be 20 computer 
measured, a three-dimensional measuring machine and a 

computer. The machine is equipped with a trigger sen- BRIEF DESCRIPTION OF THE DRAWINGS 

sor mounted on a head and three counters quantifying ^ unit according to the invention, as well as the pro- 

the displacements of the sensor along the three axes. j i , * " " , r*"" 

The process used in such known measuring Siits 25 ^f^^e ^th^^^ 

consists in placing the part on its display unit. Then in "^Sr f^^J^ accompanymg drawmgs. 

sensing this part along a number of previously deter- ^^rf 

mined points. The operator manually displaces \he sen- J part without use of a template 

sor from point to point and at each point brings the ^i?" ^ «Pf the head of the 

sensor into contact on the part. The sensor then triggers 30 "Jaj "jpe and its sensor, 

the acquisition by the computer of the three values read . I ^^^^^^^ » particular stage of the initiaUza- 

by the counters, A comparison of the values read and *'°cto 

processed by the computer with the theoretical values ^ ^^P^^sents another stage in which a change of 

quantifies the defect of shape at a pinpointed location. position of the sensor has been performed, 

This measuring process is slow, because it is neces- 35 ^^p- ^ » K^'^Ph which shows the shape defects 

sary to place the sensor straight above each predeter- obtained on such a part, 

mined point and to make a contact with the part to ^ shows another general view of the unit mea- 

perform the acquisition of the three coordinates. suring another part with use of a template, and 

This process makes the analysis of the defects inaccu- ^ a top view of FIG. 6. 

rate, because the number of measured points is small. 40 nPTATi Pri riP^r-n ipr-TrkM nj: xuc 

The increase of the number of measured points would prffIr 

require a long and costly preparation (range) and use. PREFERRED EMBODIMENTS 

ciT**^^ ABv r^T, -w^rr tiwt, rT- vt^^v, ^ Is lllustratcd in FIG. 1, the unit comprises an 

SUMMARY OF THE INVENTION installation plane or surface plate 1, a presenution unit 

This invention has as its object to make the measuring 45 ^* an initialization sensor 6, a measuring machine 10 and 

quicker because the preparation is shorter and the oper- a computer 20. 

ator no longer has to search for measuring points, he The surface plate receives presentation unit 2 resting 

constructs a range on the machine during the first sens* against blocks 8 and, on this display unit, there is in- 

ing. stalled a part 3 which, in this case, is a rear side window 

This invention also has as its object to make the anal- 50 of a motor vehicle, 

ysis of the defects more reliable because it makes it The surface plate also receives a base 5, on which 

possible to record a large number of points which pro- initialization sensor 6 is installed in a fixed manner in 

vides a more precise evaluation of the actual shape. space. 

This invention has as its object a unit for measuring The measuring machine comprises a first base 11 

shape defecu of a part, comprising an installation plane, 55 sliding horizontally along a guide bar 12 integral with 

a presentation unit receiving the part to be measured, a the surface plate and defining an X axis, a second base 

measuring machine mobile along three axes and 13 sliding along a vertical column 14 attached to base 11 

equipped with a sensor, and a computer, characterized and defining a Z axis, a horizontal arm 15 sliding in base 

in that the sensor continuously follows the shape of the 13 and defining a Y axis, a head 16 equipped with a 

part, the variations recorded by the sensor determining 60 sensor 17 measuring along the W axis, three optoelec- 

a fourth axis, and in that it comprises means making tronic guide bars (not shown), and four counters CX, 

possible the instantaneous acquisition of four measuring CY, CZ, CW corresponding respectively to the X, Y, Z 

displacements. and W axes. 

The acquisition means are direcUy linked to the com- Head 16 and sensor 17 can be seen better in FIG. 2. 

PUter. 65 This FIG. 2 shows that head 16 can be oriented along 

The sensor is a sensor with linear displacement. It is two possible axes of rotation, one rotation around the Y 

mounted on a head which can be oriented along two axis, along an angle A, and one rotation around an axis 

axes of rotation and the unit then comprises an initializa- parallel to the X axis, along an angle B. Sensor 17 can 
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3 4 
thus occupy different positions in space to be oriented knows that he should slow down the rate of displace- 
approximately perpendicular to the part to be mea- ment of the sensor. 

sured. This head with two axes offers about forty posi- The four counters give to the computer a series of 

tions, each of which can be mdexed and perfectly re- four dau items consisting of coordinates X, Y, 2 of the 

peated. The sensor comprises a slide 18 with linear 5 measuring machine and of value d of the displacement 

displacement (for example, between 25 mm and 100 of the sUde along the W axis. The computer deduces 

mm) whose contact 19 is constantly resting on the part from them the three coordinates of each measured 

by a spnng. which makes this sensor suitable for contin- point. Since it knows the theoretical coordinates of each 

nous measunng. This mode of use will be called "the measured point, it displays on a tracing table the theo- 
contmuous mode." 10 ^etical curve and the measured curve which optionally 

Contact 19 is a ball, in this case. This ball provides a show the defects in an amplified manner, 

good accessibility when concave shapes are being mea- Curve Fl of FIG. S is the theoretical curve of the 

sured, but it is sensitive to the roughness of the surface circumference of part 3 and curve F2 is the actual, i.e., 

to be sensed. The contact can also be a roller, because a measured, curve, with four characteristic points 3a, 3b, 

roller is better suited when a rough surface is being 15 3c; 3<f of part 3, these four points being visible in FIG. 

mMSured. 1, jhe deviations of dimensioning are thus directly 

This sensor comprises an electrical zero (see FIG. ^: visible on this graph, 

point po), which makes it possible to use it as a trigger FIG. 6 shows a unit in which the display unit receives 

sensor to perform the operation of adjusting the part a part 3 of a complex circumference which in this case 

described below. This mode of use will be called "the 20 is a door of a motor vehicle. For this type of part, it is 

triggering mode." preferable to use a template 4 attached to presentation 

The mstallation of the unit, first or after each re- unit 2 to make possible a perfectly repeatable sensing 

moval, requires an initialization phase of the head. passage. This template C makes it possible to follow 

The initialization operation consists first in detcnnin- more easily the circumference of the part. A pin 40 is 

mg the position of the center point of ball 19 in space 25 engaged in a path defining means e.g., a groove. Rl of 

(which mvolves a correction perpendicular to the the template, while ball 19 of the sensor follows the 

sensed shape of a diameter d/2), then in knowing the surface that it is desired to measure, 

direction of vector D,i J of slide 18, this direction being FIG. 7, which is a top view of FIG. 6, shows path 

determmed (see FIG. 3), by a sensing of several points defining means Rl followed by pin 4 and path R2 fol- 

(between 5 and 50) of sphere 7 of initialization sensor 6 30 lowed by ball 19. 

by ball 19, in the two locked positions of the slide (PI: The computer makes possible a statistical processing, 

low position, and P2: high position) and by a calculation The organization of the file will make possible a man- 

of vector D.iJ of origin P2 and end PI. If the orienta- agement of the measuring results. This management 

tion of the sensor should be changed during sensing, the makes it possible to know or to infiuencc preventively 

direction of translation vector T,io (see FIG. 4) be- 35 the various production parameters, 

tween position ij of FIG. 3 and the reference position at The two examples which have just been described 

the electrical zero (point PO) should be known. relate to the measurement of shape defects of a part, but 

The measurement of a part requires the adjustment of the unit and the process of the invention could also be 

the display unit, or of the part itself, to associate the used as assistance for the designers working with com- 

machine frame of reference with the part frame of refer- 40 puter-aided design (CAD). In this case, the measure- 

, *"cnt would be made upstream from the design, directly 

The operation of isostatic or hyperstatic adjustment on a plaster shape made by the designers. This predigiti- 

consists m sensmg the presentation unit, or the part, zation could provide a saving of time, on the order of 

with the sensor in triggering mode. 30%. 

The measurement according to the invention Is made 45 The unit and the process of the invention could also 

m Uie foUowing manner. make possible the verification of the quality of machin- 

The part to be measured is positioned on the presenta- ing centers with numerical control during their reccp- 
tion unit. The part is sensed by remaining in permanent tion. Actually, by placing four or five parts in the usable 
contact with the latter and the slide is displaced by a space of the machine with numerical control, by ma- 
value d along the W axis. The acquisition of data is 50 chining the latter in the same manner, and by replacing 
performed along a chosen span and each span cleared them in an identical manner on the uble of the measur- 
triggers the acquisition by the computer of four values ing machine, the influence of the bendings and the vi- 
displayed on the counters. A span can be between 0.1 brations to which the arms of the machine with numeri- 
mm and 100 mm. A distance less than 0.1 mm would cal control are subjected could be known, 
have an unnecessary precision and a distance greater 55 We claim: 

than 100 mm is not consistent with a measurement in 1. A measuring unit for measuring shape defects of a 

continuous mode. part, comprising: 

Each counter manages a span, not in curved abscissa an installation plate; 

of the trajectory, but along one of the X,Y,Z machine a presentation unit positioned on said installation 

. 60 plate, and upon which a part to be measured may 

It IS important that the buffer memory of the counter be placed; 

does not overflow because of a too quick sensing speed. a measuring* unit comprising: 

The computer therefore will emit a sound signal at all (a) a measuring head, 

the n points (n being a function of the chosen span and (b) means for moving the measuring head in at least 

the size of the buffer memory). If the sound signal is 65 one of three orthogonal directions along a path 

discontinuous, the rate of displacement is correct, and corresponding to a desired part shape, and 

there is no risk of overflow of the memory. But if the (c) a sensor mounted to the head and linearly dts- 

sound signal becomes too continuous, the operator then pkiceable relative to the head along a sensor axis, 
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whereby movement of said measuring head by 
said moving means with said probe in contact 
with said part causes said sensor to be displaced; 
and 

a computer responsive to the displacement of said 
sensor and comprising means for calculating the 
coordinates of substantially each point along said 
path and for continuously displaying deviations 
between said desired part shape and an actual part 
shape at substantially each point along said path, 
wherein said presentation unit includes a template 
having path defming means for defining the path 
followed by the head, 

and wherein said head includes an element cooperat* 
ing with said path defining means, whereby the 
head follows the path. 

2. The measuring unit of claim 1 including an initia- 
tion sensor. 

3. The measuring unit of claim 1, wherein said path 
defining means comprises a groove and wherein said 
element of said head comprises a pin fittable in the 
groove. 
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4. A method of measuring shape defects of a part, 
comprising the steps of: 

placing a part on a presentation unit; 

moving a measuring head along a continuous path in 
proximity to said part, said head having a probe in 
contact with said part and linearly displaceable 
with respect to said head; 

recording a value of a probe displacement for points 
on said path; 

calculating the coordinates of said points; and 

calc\ilating and continuously displaying a deviation 
of the actual part shape from the desired part shape 
for points on said path, 

wherein said moving step comprises placing an ele- 
ment of the head cooperating with a path defming 
means of a template on the presentation unit, and 
guiding the element relative to the path defming 
means. 

5. The method of claim 4 wherein the part to be 
measured in a vehicle body part and wherein said de- 
sired shape is a computer modeled shape. 

6. The method of claim 4, wherein said moving step 
comprises placing a pin as said element of the head in a 
groove of the template on the presentation unit. 

• * * • • 
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